A fatal poisoning case involving multiple psychotropic drugs is presented. Quantitative toxicological analysis showed that the concentrations of diphenhydramine, paroxetine, phenobarbital, diazepam and its metabolites (nordiazepam and temazepam) in the femoral blood were 9.19 µg/ml, 1.02 µg/ml, 19.9 µg/ml, 0.26 µg/ml, 8.55 µg/ml and 2.69 µg/ml, respectively. We concluded that the cause of death was due to multiple drug ingestion. As diphenhydramine metabolism is mediated by CYP2D6, and paroxetine inhibits its enzymatic activity, a pharmacokinetic interaction may have induced the high concentration of diphenhydramine in the present case. Pharmacokinetic drug interactions need to be evaluated in cases involving paroxetine drug overdoses.
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Paroxetine, a selective serotonin reuptake inhibitor (SSRI), is an antidepressant that is widely used for the treatment of depression, obsessive-compulsive disorder and panic disorder [1] . SSRIs appear to have a wider therapeutic index than that of the conventional tricyclic antidepressants [2] .
Although there have been a few reports of fatal cases involving paroxetine, most of these cases were associated with other sedative drugs [3, 4] . Here we report a case of death due to paroxetine toxicity associated with multiple psychotropic drugs, and discuss the pharmacokinetic interactions between these drugs.
CAse RepoRt
A female in her thirties was found dead in her house. Subsequent police investigations revealed that the deceased was receiving therapy and had been prescribed medication for panic disorder. Medico-legal autopsy revealed slight contusions to the elbows and knees, but these were not considered contributory to the cause of death. No findings of natural disease were observed.
The deceased was 158 cm in height and 57.5 kg in weight. The heart weighed 251 g and contained 130 ml of blood without coagulum. The brain weighed 1310 g and was slightly edematous. The left and right lungs weighed 436 g and 515 g, respectively, and were congested. Histological examination revealed that the lungs showed marked congestion and edema. There were no notable changes, other than congestion in the other organs. A drug screening test using a Triage TM (Biosite Diagnostic Inc., San Diego, CA, USA) panel was positive for barbiturates and benzodiazepines. Postmortem blood and urine samples were collected for toxicological investigation.
Toxicological analysis using gas chromatography mass spectrometry (GC-MS) was performed using a slightly modified method from a previous report [5] . Quantitation of ethanol was performed using headspace gas chromatography.
Results And disCussion
Toxicological analysis identified diphenhydramine, paroxetine, phenobarbital, diazepam and its metabolites (nordiazepam and temazepam). No ethanol was detected in the blood. Table 1 shows the quantification for each drug in the victim's blood along with the currently established fatal and therapeutic levels [6] . Analytical results indicated a fatal level of diphenhydramine and a toxic level of paroxetine present; while phenobarbital and diazepam were within normal therapeutic ranges.
Among the detected drugs, paroxetine is a phenylpiperidine derivative [1] that is both a substrate and a potent inhibitor of cytochrome P450 2D6 (CYP2D6), and a weak inhibitor of CYP3A4 [3] . As paroxetine can cause an accumulation of drugs that are metabolized by CYP2D6 and CYP3A4 and lead to toxic concentrations, drug-drug interactions are important and need to be carefully considered in these types of cases [1, 3] .
Diphenhydramine is a histamine H1 receptor antagonist that is widely used for the treatment of allergic diseases, with its metabolism mainly mediated by CYP2D6 [7] . The postmortem blood concentration of diphenhydramine in the present case was within the fatal range. Although excessive ingestion of diphenhydramine itself was the principal factor responsible for the high blood concentration, the drug level may have been further elevated due to the inhibition of CYP2D6 by paroxetine.
Since histamine acts as a neurotransmitter in the central nervous system (CNS), first generation H1 receptor antagonists, such as diphenhydramine, are especially prone to causing sedation, even when conventional therapeutic doses are administered [8] . During poisoning, the drug causes a loss of consciousness, respiratory arrest and cardiac arrhythmia [9] . Similar to the present case, a previous study [3] also reported finding a number of fatalities involving potential interactions between paroxetine and other drugs, with postmortem paroxetine blood concentrations less than the established 1.4 µg/ml fatal range [6] .
Diazepam is a derivative of benzodiazepine that is widely prescribed as an antianxiety agent [9] . Metabolism of diazepam that occurs via N-demethylation to nordiazepam and 3-hydroxylation to temazepam is mainly mediated by CYP2C19 and CYP3A4, respectively [10] . Both nordiazepam and temazepam are pharmacologically active metabolites of diazepam. Although the blood concentration of diazepam was within the therapeutic range in this case, the respective levels of nordiazepam and temazepam in the blood were over the therapeutic ranges [1] . Thus, diazepam and its metabolites may have contributed to her death due to CNS depression. Phenobarbital is a barbiturate derivative that is widely used as both a sedative and an anticonvulsant [9] . Although the phenobarbital concentration was within therapeutic levels, the combination with other drugs may have potentiated the CNS depression in this case.
Based on the autopsy findings and the toxicological examination results, we concluded multiple drug ingestion led to her death due to the combined toxicity of the diphenhydramine and paroxetine. Although only a small amount of data exist concerning the drug interaction effects in cases of multiple drug use, the present case shows that more attention needs to be paid to interactions involving multiple psychotropic drugs. While it was not possible to examine the genetic polymorphism of CYP2D6 in the current victim, the metabolic activity of the CYP2D6 phenotype may have been involved in this case. Therefore, a detailed analysis of the polymorphism of drug metabolizing enzymes should be performed in these types of poisoning cases [10] .
*Therapeutic and lethal ranges are cited from the reference [6] . 
